INTRODUCTION
============

Basal cell carcinoma (BCC) is the most common skin cancer, with over 2,000,000 cases diagnosed annually \[[@b1-aps-2019-01081]\]. BCCs have three well-recognized growth patterns: nodular, superficial, and morphemic \[[@b1-aps-2019-01081],[@b2-aps-2019-01081]\]. Histopathological variants of nodular BCCs include the solid (primordial), keratotic (pilar), cystic, and adenoid types. Adenoid BCC (ABCC) is a rare histopathological variant with a reported incidence of seven out of 103 BCC cases \[[@b1-aps-2019-01081]-[@b3-aps-2019-01081]\]. ABCC can appear as pigmented or nonpigmented nodules or ulcers without a predilection for any particular site \[[@b4-aps-2019-01081],[@b5-aps-2019-01081]\]. Because the major risk factor for BCC is exposure to ultraviolet A and B radiation, BCC occurs most commonly in sun-exposed areas such as the face and neck (80%--90%), with the remaining 10%--15% of cases occurring in other areas, such as the abdomen, armpit, and chest \[[@b4-aps-2019-01081],[@b6-aps-2019-01081]\]. However, in patients with a history of radiation treatment, the prevalence of BCC is higher than in patients with no history of radiation treatment \[[@b7-aps-2019-01081]-[@b9-aps-2019-01081]\]. Moreover, several reports have characterized radiogenic BCC as generally more aggressive, difficult to excise completely, and more likely to recur than non-radiogenic BCC \[[@b9-aps-2019-01081],[@b10-aps-2019-01081]\]. Therefore, it is important to conduct a close physical examination, especially of areas previously exposed to radiation, in patients with a history of radiation treatment \[[@b7-aps-2019-01081]-[@b9-aps-2019-01081],[@b11-aps-2019-01081]\]. Here, we report a case of ABCC that showed unique histological and morphological features in a patient with a history of radiation therapy.

CASE
====

A 67-year-old Asian woman presented with a lesion in the abdominal area, which first appeared 5 years prior as a small protruding pigmented mass. The patient stated that the lesion initially appeared as a pigmented mass of less than 1 cm in diameter near the navel and grew slowly over 5 years. When she presented to the clinic, the lesion was 10.5×7.1×3.4 cm, with a firm papillary shape and a brownish-black crust; additionally, the lesion was painless and pedunculated ([Fig. 1](#f1-aps-2019-01081){ref-type="fig"}). The patient had a history of leiomyosarcoma, for which she underwent a hysterectomy in 1999, with metastasis to the lung, for which she underwent a wedge resection procedure in 2001. Radiation therapy was performed post-hysterectomy in 1999, with regular follow-up. Since the wedge resection procedure in 2001, the patient had not been diagnosed with any tumor other than the abdominal mass. The patient had no personal or family history of skin cancer or other skin diseases. Laboratory studies, including a complete blood cell count, blood chemistry profile, test for sexually transmitted infections, urinalysis, chest X-ray, and electrocardiogram, were negative or within normal limits. ABCC was diagnosed with a skin biopsy, and magnetic resonance imaging confirmed that the ABCC existed only at the level of the skin and the superficial subcutaneous layer of the lower abdominal wall ([Fig. 2](#f2-aps-2019-01081){ref-type="fig"}). The resection margins were determined according to international guidelines \[[@b12-aps-2019-01081],[@b13-aps-2019-01081]\]. Intraoperatively, an elliptical wide excision with safety margins of 2.0 cm was made under general anesthesia ([Fig. 3](#f3-aps-2019-01081){ref-type="fig"}). The wound was closed using an advanced flap technique consisting of the elevation of the cephalic and caudal skin flaps. Complete excision with a negative margin was confirmed by frozen section examination in the operating room, and the final histopathological findings also confirmed the result. As positron emission tomography/computed tomography showed hypermetabolic lymph nodes in both inguinal areas, bilateral inguinal lymph node biopsies were performed. The histopathological examination showed proliferation of basaloid cells extending into the dermis with cyst-like enlarged structures ([Fig. 4A](#f4-aps-2019-01081){ref-type="fig"}). Peripheral palisading was prominent in many of the cellular aggregates. In the center of the structure, many basaloid cells were observed, with dark-staining nuclei and little cytoplasm. The entrapment of the mucinous stroma between the anastomosing strands of cells and within cell islands produced the appearance of gland-like or tubular structures ([Fig. 4B](#f4-aps-2019-01081){ref-type="fig"}). Both the clinical and histopathological features of the carcinoma were consistent with adenoid BCC. There was no lymphovascular invasion within the peripheral or deep resection margin, and the depth of involvement was 1.5 cm. On the immunohistochemical analysis, the atypical cells stained positive for Bcl-2 and c-kit and negative for HMB45, S-100, and epithelial membrane antigen. The surgical wound healed well without complications ([Fig. 5](#f5-aps-2019-01081){ref-type="fig"}). Upon consultation with an oncologist, treatment was terminated with surgical resection, and regular follow-up was conducted.

DISCUSSION
==========

BCC represents approximately 70% of all malignant diseases of the skin, 75% of nonmelanoma skin cancers, and 65% of epithelial tumors \[[@b1-aps-2019-01081]-[@b3-aps-2019-01081]\]. A recent Korean study reported that from 1999--2002 to 2011--2014, the incidence rate of BCC increased notably, from 1.18 to 2.35 per 100,000 people in men and from 0.98 to 2.25 per 100,000 people in women \[[@b6-aps-2019-01081]\].

BCCs occur most commonly in sun-exposed areas of the skin, such as the face and neck (80%--90%); the remaining 10%--15% of cases occur in areas not exposed to sunlight, such as the abdomen, armpit, and chest \[[@b4-aps-2019-01081],[@b6-aps-2019-01081]\]. The histological diagnosis and classification of BCC is essential for evaluating the risk of recurrence and comparing treatment outcomes \[[@b1-aps-2019-01081]-[@b3-aps-2019-01081]\]. Histologically, BCC can be classified as nodulocystic (35.4%), mixed (30.1%), infiltrative (9.3%), superficial (6.7%), micronodular (6.2%), adenoid (5.9%), metatypical (4.0%), morpheaform (2.1%), or fibroepithelioma (0.3%) \[[@b3-aps-2019-01081]-[@b5-aps-2019-01081],[@b14-aps-2019-01081]\]. Of these, ABCC is a rare histopathological subtype that exhibits tubular differentiation and that has not been reported to occur preferentially at specific sites \[[@b4-aps-2019-01081],[@b5-aps-2019-01081],[@b14-aps-2019-01081]\]. Histopathologically, this rare variant of BCC consists of small uniform cells with peripheral nuclear palisading, arranged in nests and cords with intertwining strands \[[@b1-aps-2019-01081],[@b5-aps-2019-01081]\]. The nuclei may arrange radially around islands of connective tissue, resulting in a tumor with a lace-like pattern. A colloidal eosinophilic substance or amorphous granular material is sometimes observed within the tubular structure of the lumen. However, studies have not yet determined the precise composition of this material or the exact details of the secretory activity of the lumen-lining cells \[[@b1-aps-2019-01081],[@b5-aps-2019-01081]\].

Although exposure to ultraviolet light is considered the single most important risk factor for BCC, radiation therapy, exposure to arsenic or coal tar derivatives, scars, burn sites, chronic inflammation, ulcers, and immune deficiencies are also associated with an increased risk of BCC \[[@b1-aps-2019-01081],[@b2-aps-2019-01081]\]. Radiation therapy for leiomyosarcoma may have been the pertinent risk factor for BCC in the patient described in the current study. A cohort study conducted in 2011 using data from the U.S. Surveillance, Epidemiology, and End Results cancer registries reported that approximately 8% of all second solid tumors in adult cancer survivors may be related to the radiation therapy for the original cancer \[[@b11-aps-2019-01081]\]. Evidence of radiation-induced skin cancers has been reported in uranium miners, radium dial painters, radiologists, and patients with a history of using early World War II-era high-voltage cathode-ray tube oscilloscopes, as well as in patients treated with X-rays for childhood acne, tinea capitis, or thymic enlargement \[[@b7-aps-2019-01081],[@b8-aps-2019-01081]\]. Possible mechanisms of the development of radiation-associated BCC include radiation-related DNA damage, which induces an intricate range of cellular responses involving the cell signaling pathways implicated in the progression of radiation-induced tumors over time, as well as other factors that may make patients more susceptible to radiation-induced BCCs \[[@b9-aps-2019-01081]\].

Heckmann et al. \[[@b15-aps-2019-01081]\] found that several facial areas, such as the medial quadrant of the orbit, showed high frequencies of BCC despite low ultraviolet light exposure; these areas were found to be characterized by a concave shape, reduced skin tension, and the presence of marked skin folds. Heckmann et al. further suggested that the disturbed cell-matrix interactions at these sites may contribute to the development of BCCs. This aligned with the morphological features of our patient, as her abdomen displayed folds ([Fig. 1](#f1-aps-2019-01081){ref-type="fig"}).

As shown in our case, BCC may occur in sun-protected areas of the body, which can be explained by prior radiotherapy and morphological features of the area. Although clinically, BCCs tend to be relatively stable, occasionally the lesions may grow aggressively and infiltrate the surrounding structures, as in our patient \[[@b1-aps-2019-01081]-[@b3-aps-2019-01081]\]. Risk factors for recurrence include the location and size of the tumor, the histological tumor type, and the treatment strategies used. In patients with a history of radiotherapy, lesions that developed longer ago, are located in the center of the face or ear, exceed 2 cm in size, and are histologically infiltrative, micronodular, and morpheaform have been found to show a higher risk of recurrence \[[@b1-aps-2019-01081],[@b2-aps-2019-01081],[@b4-aps-2019-01081]\]. Infiltrative and micronodular variants such as ABCC are more aggressive and are associated with higher recurrence risk \[[@b1-aps-2019-01081],[@b4-aps-2019-01081],[@b5-aps-2019-01081]\].

This report highlights the importance of performing a complete cutaneous examination, including of sun-protected sites, to identify lesions present in areas of the skin that have been irradiated, especially in patients with a history of radiation therapy. Regardless of pigmentation, any small nodular lesion can be a candidate for BCC. Early detection and appropriate treatment can reduce morbidity due to this condition.
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![A clinical photo of the patient\
A localized, firm, and tender brownish-black papillary mass in the abdomen measuring 10.5×7.1×3.4 cm.](aps-2019-01081f1){#f1-aps-2019-01081}

![Assessment of the lesion on MRI\
(A) An irregular-shaped, exophytic soft tissue mass was observed at the level of the skin and the superficial subcutaneous layer of the lower abdominal wall. (B) Superficial ulcerative changes and intense enhancement were observed at the site of the lesion. MRI, magnetic resonance imaging.](aps-2019-01081f2){#f2-aps-2019-01081}

![The resection specimen after wide excision\
Wide excision specimen of the adenoid basal cell carcinoma at surgery.](aps-2019-01081f3){#f3-aps-2019-01081}

![Histopathological examination\
(A) Interweaving cords and varying-sized islands of basal cells, surrounded by a mucinous stroma, were observed (H&E, ×40). (B) The center of the structure contained many basaloid cells with dark-staining nuclei and little cytoplasm. The entrapment of the mucinous stroma between the anastomosing strands of cells and within cell islands appeared as gland-like or tubular structures (H&E, ×200).](aps-2019-01081f4){#f4-aps-2019-01081}

![Postoperative photographs of the patient\
(A) A clinical picture illustrating the patient's immediate postoperative status. (B) Two-month follow-up picture of the patient showing a wellhealed wound, without any complications or signs of recurrence.](aps-2019-01081f5){#f5-aps-2019-01081}
